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(57)Abstract: 

PURPOSE: To provide a method of dicing, which 
makes it hard to generate clogging of a dicing blade. 
CONSTITUTION: In dicing of a wafer 1 , the wafer 1 is 



interface between the wafer 1 and the tape 5. There, 
in the dicing, the point of the blade 8 conducts the 
dicing while being made to position within the gap 7. 
The point of the blade 8 can dice without coming into 

contact to the agent 6 and the tape 5. As the agent 6 and the like are not adhered on the 
blade 8, clogging of the blade due to adhesion of the agent 6 and the parent material of 
the tape 5 is prevented from being generated. 
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bonded on a fixing use tape 5 via a bonding agent 6 
and thereafter, a blade 8 is moved along a dicing 
area 3 to dice the wafer. A groove 4 is provided in the 
rear of the wafer. This groove 4 is provided along the 
area 3 and the blade 8 is provided in the center of the 
groove. In the case where the wafer 1 is bonded on 
the tape 5, a gap 7 is generated in the bonded 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]While being a dicing method which cuts with a braid a work stuck on a base 
material via adhesives, and forms a product and forming an opening in an interface of said 
base material and a work beforehand along dicing area, A dicing method carrying out dicing 
without locating a tip of a braid in said opening at the time of dicing and making said base 
material and said adhesives contact. 

[Claim 2]lt is a dicing method which cuts with a braid to a wafer stuck on a tape for 
immobilization via adhesives, and forms a semiconductor chip, A dicing method carrying 
out dicing without locating a tip of a braid in said opening at the time of dicing and making 
said tape for immobilization, and said adhesives contact, while forming an opening in an 
interface of said tape for immobilization, and a wafer beforehand along dicing area. 
[Claim 3]The dicing method according to claim 1, wherein said opening is formed of a slot 
established in the affixing surface side of a wafer. 

[Claim 4]The dicing method according to claim 1, wherein said opening is formed of a slot 
established in the affixing surface side of a tape for immobilization. 
[Claim 5]A wafer, wherein a slot larger than dicing width is formed in a wafer back face 
along dicing area. 

[Claim 6]A tape for wafer immobilization which is a tape for immobilization which a wafer 
pastes up and is characterized by corresponding to a wafer affixing surface of a tape for 
immobilization in dicing area of a wafer, and forming a slot larger than dicing width. 
[Claim 7]A semiconductor device which is a semiconductor device which fixes a 
semiconductor chip via adhesives on a support plate located in a resin package, and is 
characterized by a periphery of an adhesion side of said semiconductor chip serving as a 
hollow side. 

[Claim 8]A semiconductor device which is a semiconductor device which fixes a 
semiconductor chip via adhesives on a support plate located in a resin package, and is 
characterized by establishing two or more hollows in an adhesion side of a semiconductor 
chip while a periphery of an adhesion side of said semiconductor chip serves as a hollow 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the semiconductor device incorporating the 
semiconductor chip manufactured by dicing method and a method for the same. 
[0002] 

[Description of the Prior Art]ln manufacture of a semiconductor device, there is a chip 
making process of cutting a semiconductor wafer in all directions and manufacturing a 
semiconductor chip. In this chip making, dicing which rotates the braid which made the 
diamond abrasive grain adhere to the circumference portion of a disk at high speed, and 
cuts a semiconductor wafer is known. The full dicing method for cutting a wafer thoroughly 
(cut) and the semi full dicing method which cuts about 90% of a wafer deeply, and is cut off 
partially about 10% are known by the conventional dicing method. 
[0003]The full dicing method is indicated to issue, and P243-P249 as a through cut on 
incorporated company rear rise company issue "very large scale integration factory state- 
of-the-art technical collection second piece newest process and automation" September 5, 
Showa61. 

[0004]The semi full dicing method is indicated to the Kogyo Chosakai Publishing issue 
"electronic industry material" December, 1987 item, December [ of the same year ] 1 issue, 
and P72-P76. after sticking a wafer on a tape, the cut of 20-30-micrometer remnants is 
performed in this literature -- the purport statement is carried out. 

[0005]Since the resin package type semiconductor device whose high density assembly 
becomes possible on the other hand is exposed to an elevated temperature at the time of 
mounting, a package crack generates it by a heat shock. The package crack at the time of 
mounting is indicated to the Kogyo Chosakai Publishing issue "electronic industry material" 
November, 1990 item, November [ of the same year ] 1 issue, and P29-P35. 
[0006] 

[Problem(s) to be Solved by the lnvention]As a dicing method, the semi full dicing method 
and the full dicing method are known as mentioned above. The process of separating a 
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wafer thoroughly by cracking (break) is not only needed after dicing, but in the semi full 
dicing method, there is a difficulty which a fragment generates at the time of cracking. The 
fragment by which it was generated adheres to a semiconductor chip surface, or soils a 
dicing apparatus. The full dicing method is superior to the semi full dicing method from such 
a point. However, by the full dicing method, in order to cut a wafer thoroughly, a braid tip is 
deeply cut even to the tape for immobilization of a wafer back face. As a result, the 
adhesives which paste up a wafer on a tape adhere to a braid, and blinding occurs easily. If 
blinding begins to occur, the sharpness of a braid worsens, exfoliation of the semiconductor 
chip which caused increase of grinding force and was separated etc. will break out easily, 
and the reliability of dicing will become low. Blinding shortens the life of a braid. Since it is 
such, under the present circumstances, the semi full dicing method is in use. 
[0007]The purpose of this invention is to provide the dicing method with which blinding of a 
dicing blade cannot get up easily. 

[0008]Other purposes of this invention are to provide a dicing method with the high 
reliability of dicing to which chip exfoliation etc. cannot get up easily at the time of dicing. 
[0009]Other purposes of this invention are to provide a semiconductor device with high 
adhesive strength of a semiconductor chip and package resin. 

[0010]Other purposes of this invention are to provide a semiconductor device with high 
adhesive strength with the support plate which supports a semiconductor chip, package 
resin, and a semiconductor chip. 

[001 1]The other purposes and the new feature will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0012] 

[Means for Solving the Problem]lt will be as follows if an outline of a typical thing is briefly 
explained among inventions indicated in this application. Namely, a dicing method of this 
invention is a dicing method which forms a semiconductor chip which cuts with a braid to a 
semiconductor wafer used as a work stuck on a tape for immobilization used as a base 
material via adhesives, and serves as a product, While forming an opening in an interface 
of said tape for immobilization, and a semiconductor wafer beforehand along dicing area, 
dicing is carried out without locating a tip of a braid in said opening at the time of dicing and 
making said tape for immobilization, and said adhesives contact. In order to form said 
opening, a slot by etching is established in the affixing surface side of a semiconductor 
wafer. This slot is a slot larger than dicing width. 

[0013]ln other examples of this invention, in order to form said opening, a slot is established 
in the affixing surface side of a tape for immobilization for fixing a wafer. This slot is a slot 
larger than dicing width. 

[001 4]A semiconductor device of this invention is a semiconductor device which fixes a 
semiconductor chip via adhesives on a support plate located in a resin package, and a 
periphery of an adhesion side of said semiconductor chip serves as a hollow side. This 
hollow side is a hollow side acquired by cutting a groove bottom by etching provided in 
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advance of dicing which forms a semiconductor chip from a semiconductor wafer. 
[001 5]A semiconductor device of this invention is a semiconductor device which fixes a 
semiconductor chip via adhesives on a support plate located in a resin package, and while 
a periphery of an adhesion side of said semiconductor chip serves as a hollow side, two or 
more hollows are established in an adhesion side of a semiconductor chip. Said hollow side 
is a hollow side acquired by cutting a groove bottom by etching provided in advance of 
dicing which forms a semiconductor chip from a semiconductor wafer. 
[0016] 

[Function]According to the above-mentioned means, in the dicing method of this invention. 
Since dicing can be carried out being located in the opening where the tip of the braid was 
established in the interface of a wafer and the tape for immobilization, adhesives or the 
tape which paste up a wafer on the tape for immobilization are not contacted, but blinding 
of the braid accompanying adhesion of adhesives etc. becomes difficult to occur. As a 
result, the exfoliation from the tape for immobilization of the semiconductor chip by the 
grinding force increase by blinding of a braid produced by dicing being carried out becomes 
difficult to break out. Since blinding of a braid can be deterred according to this invention, 
improvement in a life of a braid can be aimed at. 

[0017]An opening is formed in the interface of the wafer and the tape for immobilization 
along dicing area where it is stuck on the tape for immobilization, since the slot was 
established the wafer of this invention in the affixing surface side. Therefore, blinding 
generating by the adhesives of a braid, etc. can be suppressed by performing dicing so that 
this opening may be made to face the tip of a braid at the time of dicing. 
[0018]An opening is formed in the interface of the wafer and the tape for immobilization 
along dicing area after having stuck the wafer, since the tape for wafer immobilization of 
this invention was established [ the slot ] in the affixing surface side. Therefore, blinding 
generating by the adhesives of a braid, etc. can be suppressed by performing dicing so that 
this opening may be made to face the tip of a braid at the time of dicing. 
[0019]The periphery of the adhesion side pasted up on the support plate of a 
semiconductor chip becomes depressed, and the semiconductor device of this invention 
serves as a field, Since the resin which forms a package in this hollow side eats away, as 
for the support plate portion and semiconductor chip which face a hollow side, an adhesive 
property with resin becomes high and exfoliation of a package crack and a semiconductor 
chip becomes difficult to break out. 

[0020]The periphery of the adhesion side pasted up on the support plate of a 
semiconductor chip becomes depressed, and the semiconductor device of this invention 
serves as a field, Since the resin which forms a package in this hollow side eats away, as 
for the support plate portion and semiconductor chip which face a hollow side, an adhesive 
property with resin becomes high and exfoliation of a package crack and a semiconductor 
chip becomes difficult to break out. Since two or more hollows are established in the rear- 
face (adhesion side) side of a semiconductor chip, the bonding strength of a semiconductor 
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chip and a support plate becomes still higher. 
[0021] 

[Example]With reference to drawings, one example of this invention is described below. 
The mimetic diagram and drawing 2 which drawing 1 shows one example of the wafer 
dicing method of this invention are the same, and a sectional view and draw ing 3 are the 
top views showing the rear face of the wafer of this invention. 

[0022]ln the dicing method of this invention, the wafer 1 as shown in drawing 3 in advance 
of dicing is prepared. The wafer 1 consists of a silicon substrate about 300-400 
micrometers thick, for example, and the element part 2 of rectangular shape is formed in all 
directions. The principal surface side of the wafer 1 serves as an active region which forms 
elements, such as an integrated circuit. The part between the element part 2 and the 
element part 2 has become the cutting area 3 (refer to drawing 1 ) for carrying out the 
cutting part of the wafer 1 , i.e., dicing area. As the wafer 1 of this invention is shown in 
drawing 3, the slot 4 is formed in the center of dicing area along the dicing area of the rear 
face of the wafer 1. While this slot 4 is formed by etching, for example and that depth is set 
to tens of micrometers, the flute width is larger tens of micrometers than the thickness of 
the braid for dicing. 

[0023]ln advance of dicing, the wafer 1 is stuck on the resin tape 5 for immobilization via 
the adhesives 6. As a result, the opening 7 will be formed in the attachment interface of the 
tape 5 for immobilization, and the wafer 1 by existence of the slot 4 as shown in drawing 1 
and drawing 2. The tip of the braid 8 is set as the state where it is located in said opening 7, 
and dicing is performed, as shown in drawing 1 . Namely, dicing performed while rotating 
the braid 8 and moving the braid 8 along the dicing area 3, as shown in drawing 1 and 
drawing 2, It will be carried out in the state where the adhesives 6 (tape 5 for 
immobilization) are not contacted, without the tip of the braid 8 separating from the opening 
7 (slot 4). Neither the adhesives 6 nor the tape 5 for immobilization is cut, there is no 
adhesion of the base material of the adhesives 6 or the tape 5 for immobilization, and 
blinding of the braid 8 by adhesives etc. stops as a result, occurring. The tip of the braid 8 is 
not made for this dicing method not to project from the rear face of the wafer 1 , but 
although it is the semi full dicing method, as a result of carrying out dicing of the slot 4 
center of the rear face of the wafer 1 along a slot (dicing area), it turns into the full dicing 
method substantially. 9 in drawing 1 and drawing 2 is a spindle with which the braid 8 is 
attached. 

[0024]The semiconductor chip manufactured by such a dicing method is used for 
manufacture of a semiconductor device. Drawing 4 is a sectional view showing the 
semiconductor device of this invention. The lead 17 which the semiconductor device 15 
continues within and without the package 16 which consists of resin, and this package 16, 
and extends, It consists of the support plate (tab) 18 located in the package 16, the chip 
(semiconductor chip) 20 fixed via the adhesives 19 on this tab 18, and the wire 21 which 
electrically connects the electrode and the inner end of the lead 17 which were provided in 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fww... 1 2/1 6/2008 



JP,07-302772,A [DETAILED DESCRIPTION] 



Page 5 of 6 



the upper surface of said chip 20. Since said chip 20 is formed by the dicing method by this 
invention, it will become depressed in the periphery by the side of the adhesion side pasted 
up on the tab 18, and the field 22 will generate it. For this reason, it will become depressed 
with the tab 18, and will become depressed according to the field 22, 23 will be formed, and 
the resin 25 which forms the package 16 will eat into this hollow 23. As a result, the 
adhesive strength of the chip 20 and the tab 18 in the adhesion side side edge portion of 
the chip 20, and the resin 25 becomes high, and exfoliation of the chip 20 and generating of 
a package crack will be suppressed by the heat stress at the time of mounting of the 
semiconductor device 15, etc. 

[0025]The following effects are acquired in the semiconductor device carrying the 
semiconductor chip obtained by the dicing method and dicing of such this invention. 
[0026](1) The slot is established in the affixing surface of the wafer corresponding to dicing 
area in the dicing method of this invention, The tip of a braid is located in said Mizouchi at 
the time of dicing, since dicing is performed as a tape is not contacted, adhesives and the 
tape base material on which a tape and a wafer are pasted up stop adhering to a braid, and 
the effect that blinding of a braid becomes difficult to occur is acquired. 
[0027](2) By the above (1) the dicing method of this invention, In a braid, since blinding of 
the braid resulting from adhesion of the adhesives etc. on which a tape and a wafer are 
pasted up cannot get up easily, the chip exfoliation resulting from the sharpness fall of the 
braid by blinding of a braid becomes difficult to break out, and the effect that the reliability of 
dicing becomes high is acquired. 

[0028](3) The effect that the life of the dicing method of this invention of a braid improves by 
the above (1) since blinding of the braid which originates in adhesion of the adhesives etc. 
on which a tape and a wafer are pasted up in a braid cannot get up easily is acquired. 
[0029](4) An opening is formed in the interface of the wafer and the tape for immobilization 
along dicing area where it is stuck on the tape for immobilization, since the slot was 
established the wafer of this invention in the affixing surface side. Therefore, the effect that 
blinding generating by the adhesives of a braid, etc. can be suppressed is acquired by 
performing dicing so that this opening may be made to face the tip of a braid at the time of 
dicing. 

[0030](5) The above (1) According to the dicing method of this invention, the synergistic 
effect that dicing cost reduction can be planned and the reduce manufacturing cost of a 
semiconductor device can be attained by the improvement in the yield by exfoliation 
deterrence of the semiconductor chip from the tape for immobilization and reinforcement of 
a braid is acquired by - (4). 

[0031 ](6) Since the semiconductor device of this invention has good intrusion of resin in the 
portion of the adhesion side side edge of a semiconductor chip, the adhesive strength of a 
semiconductor chip, a tab, and package resin improves, and the effect that the reliability of 
a package becomes high is acquired. 

[0032]Although the invention made by this invention person above was concretely 
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explained based on the example, This invention is not limited to the above-mentioned 
example, and, to say nothing of the ability to change variously in the range which does not 
deviate from the gist, have established the slot for forming an opening in said example for 
example, in the wafer, but. The slot 30 is established in the affixing surface side of the tape 
5 for immobilization, and it may be made to form said opening 7 by this, as shown in 
drawing 5 . In this example, blinding generating by the adhesives of the braid 8, etc. can be 
suppressed like said example by performing dicing so that said opening 7 may be made to 
face the tip of the braid 8 at the time of dicing. 

[00331 Drawing 6 and drawing 7 are the figures showing the example which raised further 
the adhesive strength of the chip 20 to the tab 18. In this example, as shown in drawing 6 , it 
not only forms the slot 4, but two or more hollows (dimple) 40 are established in the rear 
face of the wafer 1 along dicing area at the rear-face side of the element part 2. And the 
adhesives 19 on which the tab 18 and the chip 20 are pasted up eat into this hollow 40. 
Therefore, the adhesive strength of the chip 20 to the tab 18 becomes still higher as 
compared with the semiconductor device of said example. As a result, while the chip 20 
becomes difficult to exfoliate from the tab 18 at the time of mounting of a semiconductor 
device, generating of the package crack accompanying exfoliation of the chip 20 can be 
deterred. 

[0034]Although the above explanation explained the case where the invention mainly made 
by this invention person was applied to the wafer dicing art in manufacture of the 
semiconductor device which is a field of the invention used as the background, it is not 
limited to it. This invention is applicable to the cutting (dicing) art of cutting the work stuck 
on the base material via adhesives at least, and manufacturing a product. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a mimetic diagram showing one example of the wafer dicing method of this 
invention. 

[Drawing 2] lt is a sectional view showing one example of the wafer dicing method of this 
invention. 

[ Drawing 3] It is a top view showing the rear face of the wafer of this invention. 

[Drawing 4] lt is a sectional view showing one example of the semiconductor device of this 

invention. 

[Drawing 5] It is a mimetic diagram showing other examples of the wafer dicing method of 
this invention. 

[Drawing 6] They are some top views of the rear face of the wafer in which other examples 
of the wafer of this invention are shown. 

[Drawing 7 ]lt is a sectional view showing other examples of the semiconductor device of 
this invention. 
[Description of Notations] 

1 [ - A slot, 5 / — The tape for immobilization, ] ~ A wafer, 2 -- An element part, 3 - Dicing 
area, 4 6 [ - A spindle, 15 / - A semiconductor device, 16 / - A package, 17 / ~ A lead, 
18 / « A tab, 19 / - Adhesives, 20 / - A chip, 21 / - A wire, 22 / A hollow side, 23 / - It 
becomes depressed and is 25. / Resin, 30 / — A slot, 40 / — Hollow. ] ~ Adhesives, 7 — 
An opening, 8 — A braid, 9 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2 ] 
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[Drawing 31 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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